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• The majority of landowners are unwilling to harvest biomass for bioenergy 

markets  
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Project Summary 
  Predicting and understanding timber supply is one central component to the viability of the 

bioenergy industry. This study seeks to understand the knowledge, attitudes, risk perception, 
and willingness to harvest timber for bioenergy markets. Thirty-two interviews were conducted 
with private woodland owners (non-industrial, family owners) in Maine who had previously 
harvested timber, had never harvested timber, and had harvested timber for woody biomass 
markets to explore these concepts in depth.  Results indicate that private woodland owners 
have little knowledge of biomass harvesting, but a desire to learn more. Attitudes toward 
biomass harvesting were mixed, with negative attitudes about nutrient removal, poor 
economics, and biomass as a poor end-use for wood products. Positive attitudes towards 
biomass pertained to fossil fuel replacement, a use for low-quality wood, and strengthening 
Maine’s forest economy.  Some owners expressed a willingness to supply timber for biomass, 
but not all landowners that had harvested for bioenergy markets would do so again. Many 
landowners felt that biomass was not economically feasible and felt the risk of damaging forest 
ecosystems did not outweigh potential benefits in having a market for low-value wood materials. 
It did not matter to landowners where the materials ended up, what they were used for 
(electricity vs. conversion into a mobile fuel source), or what was done with the byproducts of 
wood burning. Rather, once the wood leaves their property, they don’t dwell on the specifics 
other than hoping it goes to the best possible end use. These results help provide insight to 
available timber supply for the bioenergy industry and provide an assessment of landowner 
awareness of timber harvesting options. The Northern Forest region is an ideal place for locally-
sourced wood-based heat, due to an abundance of wood and a rural population that could 
benefit from reduced energy costs. However, the vast majority of forests are owned by private 
woodland owners, so timber supply for wood-based energy production could be severely 
constrained by the motivations and willingness to harvest by private woodland owners.  Better 
outreach, information, and market conditions are important to facilitate biomass harvesting on 
private woodlands in the Northern Forest. 

 



Background and Justification 
• Private woodland owners own 42% of forests 

nationally, and over 49% in Maine (over 43% of 
Maine’s forests are owned by private industrial 
owners) 

• Predicting and understanding timber supply of private 
woodland owners is central to the viability of the 
bioenergy industry 

• Decision-making environment of private woodland 
owners is not fully understood 
– Decision to harvest timber : a moving target 

(Amacher et al. 2003, Fischer et al. 2010) 
– Willingness to harvest for biomass is typically low 

(Butler et al. 2010, Becker  et al. 2009) 
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Background and Justification 
Table of the significant variables that predict the intention to harvest timber, with citations.  
Italicized variables are those that had both a positive and negative effect on timber harvesting. 
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Methods 
• 32 interviews (small private woodland owners) 
• Network sampling in 3 categories: landowners that have 

harvested for biomass, harvested timber for any market, 
never harvested timber, but plan to 

• Analysis in NVivo (qualitative coding software) 
• Semi-structured interview questions 

– History of land ownership 
– Concerns about the land, perceived risks to the forest 
– Relevance of timber harvesting 
– Community attributes 
– Opinions about biomass scenarios 
– Cognitive mapping of decision making process 
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Methods 

Approximate locations of 
interview participants’ 
woodland. The results of this 
study can be compared to a 
dataset of private woodland 
owners (large and small) 
from 2007 represented by 
red squares and yellow stars  



Methods 
• Biomass scenarios read during the interview process 

– Your land is harvested. The harvest residue 
(tops, limbs, small materials, unmerchantable 
timber) is taken by truck to an existing pulp and 
paper mill. There, it is converted to gasoline to 
power commercial automobiles. The char leftover 
from this conversion process is then landfilled.  

– Your land is harvested. The harvest residue is 
taken by rail to a power-plant. There, it is used 
for electricity and the char leftover is sold as a 
soil amendment for nutrients.  

– Your land is harvested. The harvest residue is 
taken by truck to a power-plant. There it is 
converted to diesel for off-road vehicles (i.e. 
harvesting equipment) and excess energy is 
used for electricity. The leftover char is burned 
for fuel in the chemical processes.  



Results: Perceived risks to 
forest and timber harvesting 

Risk to forest Count Supporting quotation 

Invasive species/Pests 
and Diseases 

22 “The spruce budworm’s comin’.” Male, < 40 yrs 

Fire 7 “I’m really concerned about forest fire.” Male, 40-60 years old 

Development pressure 6 “I’m afraid of a sub-division going in there.” Male, < 40 yrs 

Trespassing/ Recreation 6 “Now they want to come running through on their 4-wheelers.” Female,> 60 yrs 

Wind/Ice damage 5 “Well the worst damage to the trees from ice storms and wind”, Male 40-60 yrs 

Bad logging practices 5 “He cut more trees than he said he was going to” Male, > 60 yrs 

Tree mortality = loss of 
money 

5 “Because you can let stuff go to long and you can harvest stuff too soon. And 
you never really know.” Male < 40 yrs 

Climate Change 3 “Climate change is bothering me, too.” Female, > 60 yrs old 

Taxes 3 “The interest rate on undeveloped property is much higher than on regular” 
Female, 40-60 yrs 

Beavers 1 “Fire, beavers, what else can happen to it…”  Male, 40-60 yrs 

Loss of timber markets 1 “We had a lot more opportunities for sawmills or whatever. All gone. Who’s 
gonna wanna take this stuff, you know?” Male, 40 – 60 yrs 
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Results: Biomass harvesting  
Would harvest 
biomass 

Would not harvest 
biomass 

Concerns • Nutrient removal 
• Low cost 
• Harvest is destructive 

• Would displace other wood 
markets 

• Not the ‘highest-value’ product 
• Nutrient removal 

Definitions • Firewood 
• Take out small material 

for chips 
• Low dollar 

• Byproduct of harvesting 
• Harvesting small diameter 

materials 
• Wood for fuel/heat 

Perceived 
benefits 

• Replace fossil fuels 
• Habitat creation for 

wildlife 
• ‘Clean’ the site 

• Maine wood products used 



Results: Biomass concerns 
• Top concerns are price and nutrient removal 
• Pervasive need for “better research” and “more information” 

before deciding to allow a biomass harvest 
• General consensus that biomass is not the highest value 

market for woody material 
• Landowners do not typically care where products go once they 

leave the woodland (or what they are used for), but rather care 
about the implications of a biomass harvest on their woodland.  

“Part of the idea of a natural forest is that you are going to have 
trees fall and decay and that sort of thing, and build the 
nutrient base of the forest. If, in fact, I'm taking the biomass 
and pulling it out, am I going to damage that? Right?” 

Male, > 60 year old 



Results: Willingness to 
harvest 

• Thirteen landowners expressed a 
willingness to harvest biomass for 
bioenergy production.  

• Two landowners were strongly 
against having a biomass harvest 
on their woodland.  

• The other seventeen either did not 
have enough knowledge to decide 
or expressed a neutral opinion 
about their willingness to harvest 
biomass.  

• Of the thirteen who were willing to 
harvest, many expressed 
willingness conditional on some 
factor.  

• “Well I guess if it was in the context of 
another activity that was going on, I would 
be, but I wouldn’t want a skidder out there 
looking for dead logs.” Male, < 40 years old 

•  “If my woodlot generated enough pulp and 
the decision of the forester was that it would 
be better moved by chipping and blowing it 
into a truck, that’s fine with me. But what I 
don’t want is for every twig to come out and 
be blown into that tractor trailer and leave.” 
Male, > 60 years old 

•   “I really would like to do biomass chipping 
and have a nice clean forest.”  

•  “I mean biomass harvesting gives you the 
potential to do some things silviculturally 
that you can’t afford to do otherwise” Male, 
> 60 years old 
 



Implications and applications 
in the Northern Forest region 

• The Northern Forest region is an ideal place for locally-sourced 
wood-based heat, due to an abundance of wood and a rural 
population that could benefit from reduced energy costs. 
However, the vast majority of forests are owned by private 
woodland owners, so timber supply for wood-based energy 
production could be severely constrained by the motivations and 
willingness to harvest by private woodland owners.   

 
• Better outreach, information, and market conditions are 

important to facilitate biomass harvesting on private woodlands 
in the Northern Forest. 
 

 



Implications and applications 
in the Northern Forest region 

• Potential webinar topics for private woodland owners: 
– What is biomass harvesting? 
– State of the Art: Existing bioenergy facilities and 

opportunities in Maine 
– Ecological impacts of biomass harvesting: What 

do we know? 
• Landowners would appreciate fact sheets and 

research summaries of the impacts of biomass on 
their land and the market opportunities available to 
them.  
 

 



Future directions 
• Compare 2014 results with a 2007 dataset of 

interviews and surveys that ask questions about 
willingness to harvest biomass 
 

• Look at conservation behavior adoption of 
transitioning from oil to wood-burning stoves in 
personal homes (grant submitted) 
 

• Agent-based model of landowner communication and 
timber harvesting decisions 

Preliminary analysis of the impact of 
trust on harvesting decisions in an 
agent-based model. The more a 
landowner trusts a forester, the more 
likely they are to harvest sustainably.  
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•“Risk perception and relevance of timber harvesting for private woodland owners: A qualitative examination.”, International Symposium 
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